TX-2152: a conformationally rigid and electron-rich diyne analogue of FTY720 with in vivo antiangiogenic activity.
We designed FTY720 analogues with conformationally rigid and electron-rich acetylenic chains as antiangiogenic agents (the monoyne 1: TX-2148, the diyne 2: TX-2152, the triyne 3: TX-2256). Molecular orbital (MO) calculations of our designed acetylenic analogues and FTY720 showed that the localization of the lowest unoccupied MO and the highest occupied MO increased from phenyl ring to acetylenic chain compared with that of FTY720. These acetylenic analogues were synthesized from p-hydroxyphenylethanol as a starting material. The construction of the acetylenic chain was carried out by an iterative strategy using a Sonogashira cross-coupling reaction and desilylative bromination in two steps. The corresponding overall yields of the monoyne 1, the diyne 2, and the triyne 3 were 27% (11 steps), 13% (13 steps), and 10% (15 steps). The in vivo antiangiogenic activities of these acetylenic analogues and FTY720 were evaluated by the chick embryo chorioallantoic membrane (CAM) assay and compared to the activities of the known antiangiogenic agent TNP-470. The diyne 2 showed more potent antiangiogenic activity (90% inhibition) than FTY720 (77% inhibition) and other acetylenic analogues (the monoyne 1: 42% inhibition, the triyne 3: 60% inhibition), and TNP-470 (82% inhibition) at a dose of 10 microg/CAM, without showing toxicity. The diyne 2 also had potent inhibitory activity at a dose of 5 and 2.5 microg/CAM. These results indicate that the flexibility of C8 alkyl chain of FTY720 is not required for its antiangiogenic activity. We suggest that the diyne 2 (TX-2152) may be a promising candidate as an antiangiogenic agent for antineoplastic drug discovery.